Resveratrol Increases Osteoblast Differentiation In Vitro Independently of Inflammation.
Low-grade inflammation negatively affects bone. Resveratrol is a natural compound proven to possess both anti-inflammatory and bone protective properties. However, it is uncertain if the bone effects are mediated though anti-inflammatory effects. Firstly, we investigated if resveratrol affects proliferation and differentiation of human bone marrow-derived mesenchymal stem cells. Secondly, we investigated if inflammation negatively affects proliferation and differentiation, and if resveratrol counteracts this through anti-inflammatory effects. Mesenchymal stem cells were obtained from bone marrow aspiration in 13 healthy individuals and cultured towards the osteoblast cell lineage. The cells were stimulated with resveratrol, lipopolysaccharide (LPS), LPS + resveratrol, or vehicle (control) for 21 days. Compared to control, resveratrol decreased cell number by 35 % (p < 0.05) and induced differentiation (a 3-fold increase in alkaline phosphatase (p < 0.002), while P1NP and OPG showed similar trends). LPS induced inflammation with a 44-fold increase in interleukin-6 (p < 0.05) and an extremely prominent increase in interleukin-8 production (p < 0.05) relative to control. In addition, LPS increased cell count (p < 0.05) and decreased differentiation (a reduction in P1NP production (p < 0.02)). Co-stimulation with LPS + resveratrol did not reduce interleukin-6 or interleukin-8, but nonetheless, cell count was reduced (p < 0.05) and alkaline phosphatase, P1NP, and OPG increased (p < 0.05 for all). Thus, resveratrol stimulates osteoblast differentiation independently of inflammation.